
 

  

Experiences change the way we perceive, perform, think and plan. They do so physically 

by changing the structure of the nervous system, alternating neural circuits that 

participate in perceiving, performing, thinking and planning. This lecture is intended to 

give simplified overview of theories of learning and to present examples of different 

types of experimental paradigms related to learning.  

B. Animal learning 

Animal learning is often subdivided in several categories:  

Animal learning experimental paradigms:  

*Non-associative or perceptual learning (animal responds less and less to  reoccurring 

stimulus, no associations involved)) 

  habituation and sensitization 

*Associative or stimulus-response learning (animal learns to respond to a stimulus or a 

combination of stimuli) 

  Classical conditioning (Pavlovian or stimulus-response) exploits a nature  

  (reflex) response to a natural stimulus that can be associated to second  

  stimulus. Stimulus-stimulus association. 

  Operant conditioning (Thorndike, Watson and Skinner). Animal learns an  

  association between a behavior and its consequences; the consequences  

  increase or decrease the probability of a behavior (reinforcement).   

  Stimulus-response association.  

* Relational learning or complex learning (this category is somewhat ill-defined and 

includes many types of observations that are made using either classical or operant 

conditioning techniques. Behavioral paradigms to assess complex learning:  

 classical operant conditioning paradigms (footshock avoidance, escape, rule 

 learning) 

 semi-natural paradigms: conditioned taste aversion; Morris water maze 
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 delayed responses (matching, non-matching-to-sample) 

 paired associate learning, list learning 

These definitions are mainly useful for classification of experimental behavioral 

paradigms, there is no clear evidence that these different forms of learning involve 

classifiably different  mechanisms at the neural level.  

1. Non-associative learning (also perceptual learning) 

Non-associative learning is the ability to recognize stimuli that have been seen before 

(habituation). A behavioral consequence of habituation is that an animal will stop 

responding to a reoccurring stimulus when that stimulus is not paired with an event of 

importance (food, fear or a second stimulus).  

Example: Your cat is napping. If you clap your hands, it will lift its head, move its ears, 

and look. If you repeatedly clap your hands, your cat will not bother to look up anymore 

because it has "learned" not to pay attention to the stimulus. The cat has "habituated" to 

the clapping. If you now whistle loudly, it will respond again. The habituation is 

stimulus-specific. 

Example: Olfactory habituation in rats. Rats will investigate an olfactory stimulus by 

sniffing. During sniffing, they increase their breathing rate by several Hz to a sniff rate of 

approximately 8-10 Hz. If the same olfactory stimulus is repeatedly presented, rats will 

investigate less and less each time, until they are not interested in the stimulus anymore 

at all. This habituation process is odor-specific: if after presentation to a given odor, they 

are presented with a different, novel odor, they will investigate (often the time of sniffing 

will be larger than to the first presentation of the habituated odor). The rat's stimulus-

response function with respect to a given odorant has been modulated by repetitive 

presentation of that odorant!  
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Olfactory habituation in rats. Odor stimuli are presented to the rats in a plexiglas box, and investigation 

time (time of sniffing the odor) is measured. When an odor is repeatedly presented (with a 10 minute 

interval between trials), the rats investigate the odor for shorter and shorter times (trials 1-5 in graph). 

When a novel test odor is presented (trial 6), the rats investigate as long as during trial 1: odor habituation 

is odor specific.   Figure 35.6:  self made. 

 

Classical Conditioning 
 

Associative learning or stimulus-response learning refers to the ability to learn to perform 

a particular behavior when a particular stimulus is present. The behavior could be an 

automatic response such as a defensive or appetitive reflex (classical conditioning) or it 

could be learned response (operant or instrumental conditioning).  

Classical conditioning is a form of learning in which an unimportant stimulus acquires 

the properties of an important one. It involves an association between two stimuli. In 

other words, a stimulus which previously had little or no effect on an animals behavior 

becomes able to evoke a reflexive behavior.  

The stimulus that elicits the automatic response is called the unconditioned stimulus (US), 

the automatic response  is called the unconditioned response (UR). The stimulus that is 

associated with the unconditioned stimulus and can elicit the automatic response after 
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conditioning is called the conditioned response (CS). The response is called the 

conditioned response when it occurs in response to the conditioned stimulus.  

Stimulus-response
functionUS UR

Stimulus-response
functionCS CR=UR

US  

The "classical" example of classical conditioning is provided in the original experimental 

work conducted by the Russian physiologist, Ivan Pavlov (1849-1936). Pavlov studied 

classical (or Pavlovian) conditioning in the dog. He trained dogs to associate a tone with 

a food-reward. In such experiments, the subject initially shows weak or no response to a 

conditioned stimulus (CS, e.g. a tone), but a measurable unconditioned response (UR, e.g. 

saliva production) to a unconditioned stimulus (US, e.g. food). In the course of the 

training, the CS is repeatedly presented together with the US; eventually the subject 

forms an association between the US and the CS. In a subsequent test-phase, the subject 

will show the conditioned response (CR, e.g. saliva production) to the CS alone, if such 

an association has been established and memorized.  

 

Pavlov and his research team (with dog)  Figure 36.1: 
http://www.general.uwa.edu.au/u/kraepeln/bs/bs130/classcon.htm#pavlov 
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Figure 36.2: Experimental apparatus.  Figure:  The Method of Pawlow in Animal Psychology.  Robert M. 
Yerkes and Sergius Morgulis (1909).  Harvard University.  First published in The Psychological Bulletin, 
6, 257-273. 
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Before conditioning, the US evokes the UR, but the CS does not:  

US  à   UR (food  à   salivation) 

CS  à   ---      (tone  à  no response) 

During conditioning, the tone is presented shortly before, or during the presentation of the food. After 

several repetitions, the US alone evokes the UR.  

CS  à   UR      (tone  à  salivation)  Figure 36.3: self made. 
 

An important factor in classical conditioning is the timing of the presentation of CS and 

US. The CS should always be present BEFORE the onset of the US, and best results are 

obtained if the CS and the US overlap. The timing of the US and CS can influence the 

rate of acquisition as well as the magnitude of the CR. Presenting the CS after the US is 
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called backward conditioning: it does not lead to a CR and can be used for control 

purposes.  

 


